Abstract. Magnetic hysteresis data from young mid-ocean ridge basalts include samples with saturation remanence to saturation magnetization (Mrs/Ms) ratios greater than 0.5, the theoretical limit for an assemblage of single domain grains with uniaxial anisotropy. Under the usual assumption of dominant uniaxial anisotropy, the narrow single domain grain size distribution implied by these high Mrs/Ms values is difficult to reconcile with petrographic and remanence data that suggest the presence of larger multidomain grains. Dominant cubic anisotropy provides a plausible explanation for the high Mrs/Ms ratios, and if generally valid, requires reinterpretation of granulometric and domain state inferences made from hysteresis data.
The high Mrs/Ms ratios of our samples caused us to reexamine the slope correction used to determine the saturation magnetization. The paramagnetic slope may be independently estimated from the iron content of the rock and an estimate of the percentage of ferromagnetic material in the sample (Fig. 2) .
We used the FeO* (total iron as FeO) content of the glass and a Fe3+/Fetotal ratio of 0.15 suitable for MORB pillow interiors [Christie et al., 1986] indicating that more than 90% of the iron is partitioned into paramagnetic phases. The high field slopes calculated with this method are invariably lower than the empirically determined slopes, resulting in lower calculated Mrs/Ms ratios ( [Moskowitz, 1980; Moskowitz and Halgedahl, 1987; Dunlop, 1990] and experimental [Soffel, 1971] studies suggest that the critical largest diameter for SD particles is on the order of 0.6 gm for stoichiometric titanomagnetite. For reasons outlined below, however, we suggest that the effective grain size distribution in these natural basalt samples is unlikely to be confined entirely within the narrow size range (0.08-0.6 gm; Dunlop, 1990) High field and remanence data from these samples also support the presence of relatively large multidomain grains. Substantial mmanence unblocking often occurs at temperatures above the dominant Curie temperature; for the sample in Figure  3b , 70% of the remanence remains after thermal demagnetization at 150øC whereas the high field magnetization is reduced to only --15% at this temperature (Fig. 4) . This systematic elevation of remanence unblocking relative to the dominant Curie temperature has been interpreted as a result of preferential oxidation of the finer grained, remanence-carrying SD fraction whereas a volumetrically dominant, less oxidized multidomain fraction hardly contributes to the mmanence but dominates the high-field magnetization . We therefore conclude that even the finest grained basalt samples (ie. those with Mrs/Ms >0.5) must contain both SD and multidomain (and possibly superparamagnetic) grains.
The apparent contradiction between the effective grain size inferred from hysteresis properties and that derived from other magnetic/petrographic techniques might suggest that the critical size for SD titanomagnetites is simply larger than 0.6 gm. However, such a shift in the effective SD/multidomain grain size boundary would not account for the systematic elevation of unblocking temperatures relative to Curie temperatures in these MORB samples. Most importantly, for a randomly oriented assemblage of titanomagnetite grains with dominant uniaxial anisotropy no combination of grain sizes (domain states) can explain Mrs/Ms values significantly above 0.5. The similarity of hysteresis parameters for samples measured in different orientations effectively precludes grain alignment as a mechanism for producing the observed high Mrs/Ms ratios. We have therefore argued that resolution of the high field and mmanence data is best achieved by revision of the Mrs/Ms limit for SD titanomagnetites in MORB .
Hysteresis parameters for SD grains may be derived theoretically given a knowledge of the dominant type of anisotropy_. Magnetic anisotropy may arise from magnetostatic, magnetoelastic, or magnetocrystalline energies, or a combination of these sources. The magnetostatic energy contribution in titanomagnetites is relatively small as a result of the low value of Ms (Table 1) 
